Experimental CdY4Mo3Ol6 crystallizes in the cubic space group Pn3n with a = 10.688 (2)A, Z = 4, d c = 4.83, d m = 4.87 Mg m -3. The final R value is 0.04 for 173 independent reflexions. Mo 6+ ions are in 12(d) sites; y3+ is partly in pure 12(e) sites and the remainder is statistically distributed with Cd 2÷ in 8(c) sites. The 0 2-ions are in 48(i) and 16(f) sites.
Introduction
The study of Ln2MoQ-CdMoO4 systems has revealed that by heating to a temperature of between 1173 and 1623 K, CdLn4Mo30~6 phases are obtained for 66% < LnEMoO 6 < 68%. The study of these phases by crystal luminescence, IR spectroscopy and powder X-ray crystallography has shown that their structure is derived from a fluorite structure and that CdTm4Mo30~6 in particular can be described in space group Pn3n, with an R value of 0.03 in the case of a powder sample (Faurie & Kohlmuller, 1971 ). Significant results, which are still being studied, relate to a double doping of the CdY4M030~6 phase and its properties, and these have led us to produce CdYaMo3Ol6 single crystals in order to determine their structure.
* Present address: Universit+ des Sciences et de la Technologic
Houari Boumedienne Bab Ezzouar, BP No. 9, Dar El Beida, Algeria. 0567-7408/82/092371-04501.00
(a) Crystal preparation
The synthesis of CdLn4Mo3Oa6-phase single crystals is difficult because decomposition occurs at about 1473 K. Furthermore, in the case of CdY4Mo3016, differential thermal analysis has revealed the existence of a completely reversible thermal decomposition at 1315 K which is probably of structural origin.
These results led us to adopt a maximum preparation temperature of 1273 K. In order to prepare doped crystals, the melt should contain the smallest possible number of extraneous elements.
After experimentation, this led us to select a 4CdO-8CdC12 sublimable flux for 1 tool of CdY4MoaO16. This sublimable flux did not, however, permit formation of the molybdate without the presence of a secondary reaction. In an open tube, evaporation is too rapid to allow the formation of single crystals.
In a vacuum-sealed gold tube, slowly cooled from 1173 to 923 K (3 K h -l) no precipitation was observed from the flux. Only under the following conditions was it possible to obtain single crystals. The mix was placed in a gold crucible, enclosed in a sealed low-vacuum quartz tube. The cadmium oxide and chloride vapour reacts with the upper part of the tube, forming friable cadmium chlorosilicate, which cracks the tube, causing elimination of the excess melt. The crucible remains, containing only crystals, which are several tenths of a millimeter in size. They show two crystallographic forms, one cubic, the other of a more complex © 1982 International Union of Crystallography morphology. Our study concentrated initially on the cubic crystals.
(b) X-ray data
The crystallographic study was carried out on the {100} face of a crystal of edge 0.104 mm; the linear absorption coefficient p = 230 cm-~.
Examination by means of Laue and precession methods showed that the crystal was of the m3m Laue group. The conditions limiting possible reflections were hhl, l = 2n and Okl, k + l = 2n. Such conditions are only compatible with the space group Pn3n.
we calculated the average valencies of the ions in the different sites based on the observed distances, using the work of Brown & Wu (1976) . Table 2 shows the various M--O distances found in the hypothetical distribution. In addition, their average size is compared with those calculated using the ionic-radius tables of Shannon & Prewitt (1969) . Table 3 summarizes the average valencies found in each site of the structure. These were calculated using Table 1 . Atomic coordinates (x 104) and isotropic or [for Mo,Y,(Cd,Y)] equivalent isotropic thermal parameters (c) Structure determination and refinement 1046 reflexions were recorded on a Nonius CAD-4 diffractometer up to 0 = 45 o. Only 173 of these had non-zero readings; this low proportion can be explained by the presence of a fluorite-type sublattice one-eighth the size of the true lattice. This results from an order between cations and oxygen displacements from the ideal fluorite positions.
The measured intensities were corrected for Lorentz, polarization and absorption factors (Ahmed, 1974) .
The scattering factors used were those of International Tables for X-ray Crystallography (1968) . Dispersion corrections for the atomic scattering factors of Cd, Y and Mo were introduced at the beginning of the refinement. The value Z = 4 led us to start with 4 Cd, 16 Y, 12 Mo and 64 O in the cell. This being close to the fluorite structure, we placed Mo in site 12(d) and tested a number of hypotheses concerned with the distribution of the Y and Cd atoms between sites 12(e) and 8(c). We put the 64 O atoms in sites 48(/) and 16(f). The refinements for the distribution of the Cd and Y atoms in sites 12(e) and 8(c) were carried out with average scattering factors which were calculated for each of the hypothetical distributions. The lowest factor, R = 0.051, was obtained when y3+ was postulated to be in site 12(e) and also in site 8(c) associated with four Cd 2+.
A final refinement was carried out by introducing anisotropic thermal factors in accordance with the symmetry rules of Peterse & Palm (1966) for the Cd, Y and Mo atoms. A reliability factor of 0.04* was obtained for the atomic positional coordinates and the thermal vibration factors shown in Table 1 .
The similarity of the R values obtained for different distributions of the y3+ and Cd 2÷ ions in sites 12(e) and 8(c) suggested that a careful examination of the distances observed in this structure was justified. Thus, * Lists of structure factors and anisotropic thermal parameters have been deposited with the British Library 
1-75 (3) 2.27 (2) 2.38 (2) 2.50 (2) 2.22 (2) The R1 and N values used were those proposed by Brown & Wu (1976) . These are given in Table 3 .
From an examination of Tables 2 and 3 we conclude that the ion distribution indicated in Table 1 , correponding to the lowest R value, is appropriate.
On the other hand, we could evaluate the sum of the cation valencies in the structure as Vl = 130 instead of 128 for the 64 O atoms, which would seem a good approximation. Furthermore, this evaluation would give a valency of 2.1 for the O atoms in site 16(f) and a valency of 2 for those in site 48(/).
(d) Description and discussion of the structure
The structure of CdYaMo3016 can thus be represented as a cube formed by eight sublattices with an edge of a/2 (Fig. 1) . Each sublattice is shown in Fig.  2(A, B, C, D) number of anions are displaced in order to provide a tetrahedral environment for the Mo 6+ cations. The remainder of the anions, which make up the pseudocubic y3+ and (Cdo.5, Yo.5) 2"5÷ coordination polyhedra, remain in positions which are very close to those found in fluorite structures.
that none participate in the Mo 6+ tetrahedral environment. This is not, however, the case for the site 48(/) O atoms, all of which participate in the MoO4 tetrahedra. The y3+ ions are in deformed cubic coordination. The 8(c) site is in cubic coordination deformed by flattening along the 3 axis of the cube.
The oxygen coordination polyhedra are shown for cations at z = 0 ( Fig. 3a) and 0.25 (Fig. 3b ).
Conclusion
The structure of CdY4Mo3Ol6 can thus be described as a derivative of a fluorite-type structure, from which a
